C4A deficiency and nonresponse to hepatitis B vaccination.
Hepatitis B vaccination failure has been linked to the presence of certain human leukocyte antigen class II alleles. However, the functional background of these associations has remained unclear. Complement component C 4 is encoded within the major histocompatibility complex and is essential for classical pathway activation. Healthy individuals (n=4269) were vaccinated in a prospective trial with Engerix B. Nonresponse was classified as anti-HBs<10 U/l after the last vaccination. Seventy-three nonresponders (NR) (1.7%) were identified. For comparison 53 responders (R) (anti-HBs>10 IU/l) were drawn randomly from the same cohort. C4 allotyping was carried out by high-voltage agarose gel electrophoresis and C4alpha-chain typing using sodium dodecyl sulfate-polyacrylamide gel electrophoresis. C4 gene deletions (C4Del) were studied by Southern blot. C4AQ0 alleles were observed in 45/73 (62%) NR compared to 17/53 (32%) R (P=0.001). C4ADel was observed in 24/73 (33%) NR and in 6/52 (12%) R (P=0.006). C4AQO alleles were present in 21/49 (43%) NR without C4Del compared to 10/46 (22%) in R without C4Del (P=0.031). In a logistic regression with DRB1*0301, DRB1*07, DRB1*1301 and C4AQ0 all except for DRB1*0301 showed a significant association. C4AQ0 shows a DRB1*0301 independent association with vaccine failure. C4AQ0 alleles probably contribute to inefficient complement activation and failure of B cells to secrete anti-HBs.